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REMARKS 

This Reply in response to the Office Action mailed May 24, 2005 ("Office 
Action"). This Reply is accompanied by a Request for a three-month Retroactive 
Extension of Time along with authorization to charge the required statutory fee to 
Deposit Account No. 30-095 1 , A declaration from Dr. Yurii A. Maletin ("Maletin 
Declaration"), as well as a cv from Dr. Maletin, also accompanies this Reply. 

Claims I and 3-25 were pending at the time of the Office Action. All claims were 
rejected. In this Reply, claims 1, 6, 12 and 14 have been amended, while claims 4, 5, 13, 
1 6 and 1 7 have been cancelled. No new matter has been added. The amendment to 
claims 12 and 14 and cancellation of claim 13 overcomes the claim objections and 35 
U.S.C. 1 12, paragraph 2 rejections. Although Applicants respectfully disagree with the 
Examiner's 35 U.S.C. 1 12, paragraph I rejection of claims 4, 5, 16 and 17 which recite 
ionic conductivity values. Applicants have cancelled these claims to «q>edite prosecution 
of this implication. 

Before addressing the ^ecification rejection on page 2 relating to Applicants' 
solid polymer electrolyte (SPE). rejections under 35 U.S.C. 1 12. paragraph 1. and claim 
rejections, Applicants will first address the central issue at ttie core of these various 
rejections. The central issue is the Examiner's assertion that "solid polymer electrolytes 
do not (and cannot] contain any solvent", [c.g. see pages 2 and 11 the Offioe Action]. 
Applicants respectfiilly disagree with the Examiner's assertion that solid polymer 
electrolytes cannot any solvent as explained below. 

First, the examiner asserts on page 3 under "cldms analysis" that: 
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U.,.<^ine«aH.teand««dc«««ofth.l«ttcnr(P«geMi^ 15-18). Tlu«.tl.cn«dlW 
,>.,lynw matcrtol of tfcc pr««rt »v«>tUHi fiuicttons as a sepanrtof- 

Na«fttTwly«cr «l««ilyt." of *• cW««I inve-ticm i. a two ph«*en»a»«W because 
tht claims nwieage)*lertmlyte(C-PVCi.«olid part a»lw^ 

Applicants note that the page 5 exceipt relied on by the examine" is the 
horVomimd sectinn nf Appliean tg' application where the conventional gel electrolytes ate 
reviewed. This background section does not support any finding that Applicants' 
dectrolyte is a gel-type (2-or more phase) dectrolyte. 

As wiU be demonstrated below, solid polymer electrolytes can include solvents, 
despite the fact that the solvent is a liquid at room temperature conditions. Such type of 
solid polymer electiolytes were well known from different technical literature sources 
prior to the filing date of the abovc-rcfcrenced application. 

For example, US Pat. 6,395419 Bl to Tsuneo Kuwahara et al. filed Feb. 12, 1998 
is entitled "Solid polymer electrolyte, method of making, and electrochemical devices 
using the same". The abstract which discloses a solid polymer electrolyte impregnated 
with an electrolyte solution can be viewed beloiw. 
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Moreover, Applicants have found that the cited Alamgir reference (U-S. Pat, 
5.252,413) also discloses a solid polymer electrolyte. Applicants respectfully point out 
that the Examiner ohoxacterizea Alamgir et al- as having "a solid electrolyte having 50 to 
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30 of PVC and 5-l5wi9i of ihc UOuirnisafc (col 4. Unes 7-1 1). Figiire 2 depkts rw*lt» for 
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90 wt % aprotic solvent below" : 
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,..Ilclpdyn,erckCi^!ytec.tl Thelfthi»n.«Un»ybcUFr^tiC>0..lJA.F«orUlPF. T*. 
solvent ™ay be«Mc« cartx»««c. tmwl«««<«'»»^ ^ 

„I„n,in«n, or litl.i«»4«. The posftive etectrodemay co«t«n MnO,. V*0„. v,0,. Kthium 
,.....,.„cseoxkle.HlW«mpolysulflde,po 
12^2). Al8«8«rt«cl«saiyi»ca3so«deI«trolyteeoiiv^ 
c«bo»ic)«>mai«ringiitHhium«»(LiCI04)h^ The ekct«lj*e lu« 

conductivftteof 0.9 x lO" ohmW (0.9* KT" S/cm>»2<rc(2:«8-»). 
However, AUungir teaches that the amoirats of Li salt, solvei»t(s) and polymer in a 
solid polymer electrolyte is critical, otherwise phase separation will occur and a 
homogeneous fihn will not be provided. See the Alarogir Example: (Colamn 4, lines l- 
12), which discloses a composition having 10 weight-percent (w/o) PVC, 15 w/o LiC104 
and 75 w/o PC did not form a homogeneous fUm. On the otbra- hand, homogeneous films 
could be prepared from the composition of 15 weight-percent (w/o) PVC, 5 w/o yC104 
and 80 w/o PC. Ap pHcanta nftte that eleetr olyta fihn in the patent of Alamair et al. 
gflmptises «Q% aprotic folvent. and vet a solid pol vmer electro|,YT<' fSPR^ is foimcd. 

The Maletin Declaration also provides sworn expert testimony that solid polymer 
electrolytes can include solvent. In paragraph 5 Dr. Maletin provides sworn testimony 
that " Such homogeneous single phase systems including electrolytes according to the 
invention are generally made possible by strong interraolecular interactions between 
polymer and solvent molecules under certain conditions, such as the dual solvent process 
disclosed in the '556 application where the polymer electrolyte goes into solution with the 
other electrolyte components". In new of the several solid polymer electrolyte references 
provided by AppUcants. together with the Examiner's own words in describing Alamgir 
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and the Declarations of expert witnesses Dr. Maletin and Dr. Sbembel, Applicants submit 
the overwhelming evidence has been provided to demonstrate that soUd polymer 
electrolytes can include solvents, despite the fact thai the solvent is a liquid at room 
temperature conditions. 

Accordingly, tiie objection to the specification copied below should be removed. 

The disckmre b ol«ected (e of tto following infcrmriitta: ^ n>^fiMm 
rccft««SPB ete«n,lyt»s co^taWog ...C.PVC....apr«ic«.l^t(«^»H:> «1 ..*-kaU 
salt^TteacWBym Wttandsforaolldpolytncrekctt^^ SPEete«nHj*« 
;,ny liquid (hence tte temi «6lid). Th» «t«l sectio. of the spcct&atton to^itog . gel 

spednc«fem.ho«Wbean«d«i«chtl««ltbdearaadc^^ SoUdpolynMsr elec«olr» 
,,o, cnmain any solvent. See tt least page 21, Unas 16-20. 
Appropriate coirection is requiwi. 

As amended, claim 1 recites a polymer electrolyte comprising: 

a modified chlorine containing polymer having an enhanced chlorine level 

relative to a chlorine content of an unmodified chlorine containing polymer formed fitom 

polymerization of its monomer; 

a salt of an alkali metal; and 
an aptotic solvent, 

wherein said polymer electrolyte is a single phase material comprising said eah 
and said aprotic solvent integrated with said modified polymer material. 

Applicants* recited electrolyte is "a single phase material comprising said salt and 
said aprotic solvent integrated with said modified polymer material". According to the 
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examiner on page 1 1 of the Omce Action it is asserted that Applicants' "specification 

does not support "a solid homogeneous (single phase) material" ". Applicants 

respectfully disagree with this assertion as docs Dr. Maletin in his Declaration, and Dr. 

Shemhel in her previously provide Declaration, The last paragraph of paragraph 5 of the 

declaration provides the following testimony: 

The polymer electrolyte of the claimed invention formed using the homogeneous 
process described therein inherently provides a single phase homogeneous polymer 
comprising material comprising the polymer, the salt and the aprotic solvent, provided 
the salt loading level is not too high. The salt levcb disclosed in the {plication do not 
appear high enough to cause phase separation. Such a homogeneous sitjgle phase solid 
system can be fonned due to strong intermolecular interactions between polymer and 
solvant molecules under conditions disclosed in the present ^pUcation. The single phase 
result would be clear to one having ordinary skill in the art based on the application. 

Although the examiner asserts on page 14 of the office Action that Dr. Shembel's 
Declaration does not overcome the aiableraent rqection because "the specification does 
not state "phase separation does not occur". Applicants respectfully disagree because a 
specification does not have to explicitly disclose all chdmed dc^ls. Applicants note that 
case law as well as the MFEP provide that detailed procedures for making and using the 
invention Tfay not he necessary if the description of the invention itself is sufficient to 
permit those skilled in the art to make and use the invention. Thus, a feature clear to one 
having ordinary skill m the art at the time of the invention does not need to be explicitly 
disclosed in the application in question. 

The relevant portion of MPEP 2164 is copied below: 

2164 The Enablement Requirement 

The «iablement requirement refers to the requirement of 35 U.S.C 112, first paragraph 
that the specification describe how to make and how to use the invention. The invention 
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that one skilled in the art must be enabled to make and use is that defined by the claim(8) 
of the particular plication or patent 

The purpose of the requirement that the specification describe the invention in such terms 
that one skilled in the art can make and use the claimed invention is to ensure that the 
invention is communicated to the interested public in a meaningful way. The infoimation 
contained in the disclosure of an appUcation must be sufBcient to inform those skiUed in 
the relevant art how to both make and use the claimed invendon. Detailed procedures for 
making and using the invention may not be necessary if the description of the invention 
itself is sHfficient to permit those skilled in the art to make and use the invention, (italics 
for emphasis only) 

In view of the above, the enablement rejection should be removed. 

Tunung now to claim rejections based on cited art, claims were determined to be 
rejcctable under 35 U.S.C. §l02(eyi03(a) as being anticipated and alternatively 
unpatentable over previously cited U.S. Patent No. 6,617,078 to Chia et al. ("Chia '078") 
or U.S. Patent No. 5,389,463 to Chang et al. ("Chang '463"), or under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent No. 5,252,413 to Alamgir et al. ("Ahungir '413") in 
view of Chang '463 or view of Chia '078. 

Chia and Chang both form gel polymer electrolytes which include at least 2 
phases. The Linden reference provide by the Examiner dracribes the Chia and Chang gel 
electrolytes, but not Applicants' electrolyte. As conrectly noted by the Linden reference 
provided by the examiner, the gel stnicturc results fiom "trapping liquid solutions of 
lithium salts in aptotic solvraits into a solid polymer matrix such as polyacrylonitrile 
(PAN)", m contrast, ttie homogeneous method described in the present application places 
the aprotic solvent, the salt and the C-PVC polymer in a common solvent to form a 
homogeneous solution (liquid), which upon drying which drives off the common solvent 
forms a single phase material. 



(WK67988;1} 

13 



PA(X17/32'RCVDAT11/25/2l)05 5:03:02 PM [Eastern Standard Tinie]'SVR:USPTO{^ 



NOV-2S-05 17:07 Fron:AKERHAN,SENTERFITT & EIDSON 



5616596313 



T-874 P. 18/32 Job- 



Applicants' electrolyte is stracturally distinct when compared to oonvcotional gel 

electrolytes. The single phase material is a salient difference. The AFM data provided 

with Dr. Shembel's declaration also evidences the distinction between known electrolyte 

and applicants' electrolyte. According to Dr. Maletin in paragraph 6 of his Declaration: 

1 have reviewed the comparative AFM data provided with Dr. Shembers Declaration 
filed in this case. Such data clearly demonstrates the structural differences betwewi the 
claimed single phase polymer electrolyte and the gel electrolytes disclosed m the Chia 
and Chang. Based on Dr. Shembel's sworo testimony the structure analyzed m Fig- 1 
was a single phase electrolyte according to the invention formed from a lithium salt 
(LiCFjSOs) solution in an aprotic solvent (PC) which was added into previously prepared 
C-PVC solution in tetrahydrofuran (THF). Solutions, prepared in this fashion, were 
poured onto a glass support and dried, first at room temperature for 24 h and then m a 
vacuum at 4S°C for 48 b- These steps follow the method described in the '556 
application. The resulting electrolyte films are single phase homogeneous systems that 
have a uniform distribution of the all components in electrolyte as evidenced by the very 
flat electrolyte surface shown in Fig. 1. 

MoreovOT, paragraph 8 of the Maletin Declaration provides the following 
testimony: 

Comparative analysis of the AFM polymer electrolytes based on C-PVC shown above 
demonstrates that homogeneous single phase electrolytes produced from drying 
homogeneous solutions according to the '556 application is clearly structurally 
distinguishable as compared to lite multi-phase gel electrolytes formed using separator 
impregnation with liquid electrolytes as described in Chang and Chia. 

Since based on the weight of the evidence Applicants' claimed invention recites 
[and ia] "polymer electrolyte [being] s a single phase raaterial comprising said salt and 
said aprotic solvent integrated with said modified polymer material, while Chia and 
Chang are conventional gel-electrolytes which are at least 2 phase materials. Applicants 
submit the amended claim 1 and 12 and their respective dependent claims are patentable 

over Chia and Chang. 

Applicants now address the asserted combination of Alamgir (solid polymer 
electrolyte with standard unmodified fCV) together with Chia or Chang (gel electrolyte 
with C-PVC electrolytes) to reject Applicants' claimed invention as being obvious. 
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As noted above. Alamgir teaches that only certain amounts of Li salt, solvent and 
PVC allow formation of homogeneons films as some of his examples &iled to provide 
homogeneous fiUns, This evidences that homogeneous (single phase) electrolytes require 
critical combinations of polymer, salt and solvent, in both species and concentration. 
Since C-PVC is known to have siffiificantly different properties as known in the art and 
by the examhier, it cannot be determined whether C-PVC will even form a homogeneous 
single phase electrolyte with some solvent/salt combination. Paragraph 9 of the Maletin 
declaration provides the following testimony: 

I cannot agree with the examiner's assertion that it is obvious to substitute the 
chlorinated PVC of Chang or Cbia with Alamgir's electrolyte to arrive at the claimed 
invention in the present application. The change in polymer chemical structure and 
composition can essentially change its interaction with other molecules, e.g.. solvents and 
salts. And as noted above, ttiis is the intermolecular interaction that enables to obtain a 
single phase solid electyrolyte. Such homogeneous electrolytes may have different and/or 
limited stability in different electrolytes, and the result now claimed by Applicants can 
hardly be obvious a priori. 

Moreover, several secondary considerations are present which provide strong 
evidence regarding the non-obviousness of the claimed invention. 

i) /^)pUcanta' electrolyte provides unexpectedly high U ion conductivity, such as 
lithium ion conductivity of up to .108 S/cm* disclosed in tiie application (Example 6, 
page 26, line 2). For a 100 jrax thick electrolyte layer, the resulting Li ion conductivity 
would be 1 .08 x lO ' S/cm. This value is 20% higher than the best value reported by 
Alamgir (0.9 x lO"^ S/cm). Moreover, the data disclosed in FIG. 2 of the application (the 
resistivity of the passivating layer formed on a Li electrode sur&ce of a Li-SPE-Mn02 
system, from SPEs based on PVC and C-PVC), and FIG. 3 (the system impedance of a 
Li-SPE-y system, the SPE formed from PVC) are all recognizable by those having 
ordinary skill in &e art as outstanding and unexpected results. 
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ii) Such results led to significant commercial success of tbe invrotion. The 
assignee of the present invention procured a license with Itochu for the present invention 
which was previously submitted as evidence in this case and is recorded at the PTO. 

Finally, the examiner's disbelief that a polymer electrolyte having a solvent that is 
a liquid at room tranpeiatc could be a homogeneous single phase material should be 
strong evidence of patentability assuming some ejcperts may hold the same view. 
Disbelief regarding aspects of a claimed invention is regarded as strong evidence of 
patentability as note in MPEP (copied below) 716.05 copied below: 

716.05 Skepticism of Experts 

"Expressions of disbelief by experts constitute strong evidence of nonobviousness." 
Environmental Designs, ltd. v. Union Oil Co. ofCai, 713 F.2d 693, 698, 218 USPQ 865, 
869 (Fed. Cir. 1983) (citing United States v. Adams, 383 U.S. 39, 52, 148 USPQ 479, 
483-484 (1966)) (The patented process converted all the sulfur compounds in a certain 
effluent gas stream to hydrogen sulfide, and thereafter treated the resulting effluent fbr 
removal of hydrogen sulfide. Before learning of the patented process, chanical experts, 
aware of earlier failed efforts to reduce tbe sulfur content of effluent gas streams, were of 
me opinion diat reducing sulfljr compounds to hydrogen sulfide would not adequately 
solve tbe problem.). 

"The skepticism of an expert, expressed before these inventors proved him wrong, is 
entitled to fair evidentiary weight. ... as are the five to six years of research that 
preceded the clamied invention." In re Dow Chemical Co., 837 F.2d 469, 5 USPQ2d 
1529 (Fed. Cir. 1988); Burlington Industiies Inc. v. Quigg, 822 F.2d 1581, 3 USPQ2d 
1436 O'ed. Cir. 1987) (testimony that the invention met with initial increduUty and 
skepticism of experts was sufficient to r^ut ihe prima facie case of obviousness based on 
the prior art). 

In view of the evidence submitted above, as well as other evidence of record in 
this case. Applicants submit that the asserted fmding of obviousness based on the 
combination of Alamgir (soKd polymer electrolyte with standard unmodified PCV) 
together with Cbia or Chang (gel electrolyte with C-PVC electrolytes) should be 
removed. Accordingly, Applicants submit that amended claims 1 and 12 and their 
respective dependent claims are patentable over Alamgir in view of Chia or Chang. 
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AppUcants have made every effort to present claims wHich distinguish over the 
prior art, and it is believed that all claims are in condition for allowance. However, 
AppUcants invite the Examiner to call the undersigned (direct line 561-671-3662) if it is 
beUeved that a telephonic interview would expedite the prosecution of the appUcation to 
an allowance. 



Date: November 25, 2005 



Respectfully subniiti 
AKERMAN SENTEj(FjtTT 

Neil R. ^tter, 1 
222 Lakeview 
P. 0. Box3lj 
West Palm Beach, FL 33402-3188 
(561) 653-5000 
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